Background {#Sec1}
==========

According to the Allostasis model \[[@CR1], [@CR2]\] and the Cognitive Activation Theory of Stress \[[@CR3]\] and similar biomedical mainstream theorizing \[[@CR4]\], health is dependent on how well individuals adapt to psychosocial, environmental, and physical challenges. The responses to such challenges to psychological or physiological integrity of the individual is called stress and aims to maintain physiological balance and in extension increase survival and reproductive success. From this perspective it is interesting that the teaching profession stands out and have been identified as one of the most stressful occupations with a potential to cause poor health \[[@CR5]\]. In fact, in Sweden teaching is one of the professions with most long-term sick-leave \[[@CR6]\] and Johnson et al. \[[@CR5]\] compared 26 different occupations and found that teachers scored among the lowest on physical health, psychological well-being and job satisfaction. In addition, high turnover intentions and high sick leave levels have also brought attention to health issues among teachers, especially exhaustion and burnout \[[@CR7]\]. Burnout can be described as a psychological syndrome characterized by exhaustion, cynicism/depersonalization and reduced professional efficacy \[[@CR7]\]. A previous literature review of studies in different occupational groups has shown that traditional risk factors such as high demands, low job control, high workload, low reward and job insecurity increased the risk for developing exhaustion \[[@CR8]\].

The teaching profession entails being subjected to various job demands that often underpin a perception of a heavy workload \[[@CR5]\]. However, an increasing time pressure seems to be an international tendency in the teaching occupation \[[@CR9]\]. Other examples of job demands are frequent meetings that interfere with preparation time, administrative paper work generated by the management and being subjected to constant reforms and changes that demand re-organization of work and work tasks \[[@CR10], [@CR11]\]. The complex work environment and increasing time pressure may also contribute to reduced job control, which is a well-known risk factor for stress (8). Further, teaching is a profession that entails a high degree of face-to-face interaction with pupils, who may show poor behaviour, attitudes, motivation and performance \[[@CR10], [@CR12]\]. Other stressors that teachers have to deal with include having to cope with pressure from the parents of the school children and sometimes unrealistic expectations from the society \[[@CR10]\]. All these factors may contribute to emotional demands. At the same time, teachers are required to display their own emotions with restraint, i.e. demands of hiding emotions \[[@CR5]\].

Given the work conditions outlined above, it is clear that the teacher's personal resources are important to counter the effects of a stressful work situation. One personal resource of importance for performance is self-efficacy. Self-efficacy is often considered important as it concerns the appraisal of one's capabilities to successfully carry out a particular course of action \[[@CR13]\]. According to Taris and Schaufeli \[[@CR14]\] self-efficacy could act as a personal resource by influencing the perceptions of work demands and resources; which in extension may affect commitment, well-being and health. A previous study showed that self-efficacy buffered the demands-strain relationship among teachers \[[@CR15]\]. In another study it was shown that self-efficacy was significantly negatively associated to the depersonalisation and emotional exhaustion dimensions of burnout, and significantly positively associated to the personal accomplishment dimension \[[@CR16]\].

Another important resource and aspect of work is access to social support \[[@CR17], [@CR18]\]. For example, Littrell, Billingsley and Cross \[[@CR19]\] showed that when principals are emotionally supportive and provide informational support, teachers report greater job satisfaction, occupational commitment and health. Yet another occupational factor that may have importance for the teachers' well-being is the working conditions during computer work that can bring both physical and mental demands \[[@CR20]\].

Besides work stress, life-style factors such as insufficient time for personal relaxation \[[@CR21]\] and lack of energy for domestic work \[[@CR22]\], have been shown to contribute to the development of stress and burnout, while physical activity may be a protective factor \[[@CR23]\].

In the present study, we build on an earlier study of 490 Swedish school-teachers \[[@CR24]\], in which we explored cross-sectional associations between occupational and sociodemographic factors, life-style, self-efficacy and burnout. In that study we used a combined burnout measure based on the three dimensions exhaustion, cynicism and professional efficacy, which constituted the outcome of burnout in four levels of increasing seriousness (level 0--3). We observed that the perception of low self-efficacy, high job demands, poor leadership and teaching in higher grades were the factors that were most strongly associated with high burnout at baseline. As high job demands and low self-efficacy were the factors most strongly associated with burnout at baseline it is of interest to investigate to what extent these or other factors are of importance for burnout levels across time. By including sociodemographic and lifestyle factors, we hope to control for confounding when assessing the impact of various aspects of the job environment. Therefore, in the present study we present the results from longitudinal analyses using data from a follow-up survey conducted 2--3 years later.

Aim {#Sec2}
---

Our study had three distinct aims:To identify the relative importance of occupational, sociodemographic and life-styles factors and self-efficacy among teachers at baseline, for burnout two to three years later, with a special interest in job demands and self-efficacy.To investigate how changes in occupational, sociodemographic and life-style factors and self-efficacy during the follow-up period are associated with burnout at follow-up.To increase the understanding of the perception of job demands among teachers.

Methods {#Sec3}
=======

Study design and participants {#Sec4}
-----------------------------

The present study participants were part of a parallel study of work related musculoskeletal disorders that entailed teachers, nurses and sonographers \[[@CR25]\]. The present two-wave longitudinal study utilised a non-random sampling strategy that targeted these three specific occupational groups characterized by either physical (nurses and sonographers) or by mental workload (teachers).

The participants in the present study sample of teachers responded to a questionnaire that included questions on occupational, sociodemographic and life-style factors, self-efficacy and burnout \[[@CR24], [@CR25]\]. The questionnaire was administered at baseline (2010--2012) and at follow-up (2012--2014) with a follow-up period of mean 30 months (SD 3.0 months). The length of follow-up periods did not differ noticeably between the genders or between teachers in different year of compulsory school.

The baseline questionnaire was directed to 769 teachers employed at 50 compulsory schools across seven Swedish municipalities, whereof 490 teachers (134 men and 356 women) participated in the study. In each school, all teachers educating children in theoretical subjects in school years 4--9 (aged 10--15 years) were invited. A further inclusion criterion was work at least 50% of fulltime during a period of at least 3 months before fulfilling the baseline questionnaire.

A subgroup of the teachers, i.e. all teachers at three of the participating schools, were invited to participate in an on-site clinical examination and an interview about their working conditions. Out of 89 invited teachers 81 accepted participation, while eight teachers declined. These interview-responses from the teachers were included in the qualitative part of the present study.

Out of the 490 teachers at baseline, 310 participated at follow-up. The response rate was 63% (65% for the women and 60% for the men). High burnout (level 2 and 3 combined) at baseline was more frequent among non-participants (17%) than among participants (14%; Table [1](#Tab1){ref-type="table"}). The drop-outs from baseline to follow-up was a heterogeneous group: the frequency of high burnout at baseline was 37% among the teachers who were off duty/changed work at follow-up vs. 14% among the participants (*p* = 0.055; Fisher's exact test). In contrast, the frequency of high burnout at baseline was low among teachers who retired during the follow-up period (4%).Table 1Distribution of participants across increasing levels of burnout (0 to 3) in the total study sample at baseline (*N* = 490) as well as for the participants that dropped out of the study between baseline and follow-up (i.e., "drop-outs")Levels of burnout at baselineAllLevel 0Level 1Level 2Level 3NN (%)N (%)N (%)N (%)Included in the follow-up study310165 (53)102 (33)30 (10)13 (4) Women230120 (52)78 (34)22 (10)10 (4) Men8045 (56)24 (30)8 (10)3 (4)Drop-outs, all18083 (46)67 (37)23 (13)7 (4) Non responders\*9139 (43)35 (38)15 (16)2 (2) Off duty/change of work2410 (42)5 (21)6 (25)3 (12) Retired4325 (58)16 (37)2 (4)0 Parental leave114 (36)5 (46)02 (18) Missing outcome-data at follow-up115 (46)6 (54)00\*Three persons could not be reached, two had emigrated

Measures {#Sec5}
--------

### Burnout {#Sec6}

The 16-item version of the Maslach Burnout Inventory-General Survey (MBI-GS \[[@CR26], [@CR27]\] was used. The items in MBI-GS cover three dimensions: exhaustion (5 items), cynicism (5 items), and professional efficacy (6 items). All items were responded to on a 7-point scale: 0 = "never"; 1 = "a few times a year or less"; 2 = "once a month or less"; 3 = "a few times a month"; 4 = "once a week", 5 = "a few times a week" and 6 = "every day". The mean score for each dimension was calculated and used as an outcome in unadjusted group comparisons. In addition, we applied a previously used supplementary scoring procedure \[[@CR24]\] that entailed making a dichotomous classification of each item according to the linguistic meaning of the response alternatives. Each item was therefore dichotomized into 0 = "low" or 1 = "high" in relation to a cut-off score of 4 = "once a week". Accordingly, to be classified as a burnout case at least three of the five dichotomized items had to be high on the exhaustion and cynicism dimensions. For the six professional efficacy items, at least three had to be high to be classified as having burnout in terms of low professional efficacy. In addition, an individual-level composite measure of the three burnout dimensions was created by combining the dichotomized responses into four ordered categories: 0 = subjects reporting low exhaustion, low cynicism and high professional efficacy (referents); 1 = subjects reporting either high exhaustion or high cynicism or low professional efficacy (one out of the three dimensions); 2 = subjects reporting high exhaustion and/or high cynicism and/or low professional efficacy (two out of the three dimensions); and, 3 = subjects reporting high exhaustion and high cynicism and low professional efficacy (all three dimensions).

### Ergonomic working conditions {#Sec7}

One study-specific item assessed to what extent the participants were satisfied with their computer work stations. The item read: *"*Are you satisfied with the *computer work-station arrangements?"* and was responded to on a five-point scale: 1= "yes, very satisfied (can work comfortably)", 2 = "yes, rather satisfied", 3= "neither satisfied nor dissatisfied", 4 = "no, rather dissatisfied", 5 = "no, very dissatisfied (uncomfortable/strenuous work)".

### Psychosocial working conditions {#Sec8}

The psychosocial conditions at work were in part assessed with a Swedish version of the Job Content Questionnaire (JCQ) \[[@CR28], [@CR29]\] that covered three dimensions: Job demands (9 items), Job control (9 items) and Job support (8 items). The items were responded to on a four-point scale, indicating the level of agreement with various statements about conditions at work (1 = totally disagree, 2 = disagree, 3 = agree, 4 = totally agree). The mean value in each dimension was calculated for each individual, and the mean scores were used as continuous measures in the analysis \[[@CR28], [@CR29]\]. Higher scores indicated higher demands, more control, and better support.

The JCQ was supplemented with 18 items from the Copenhagen Psychosocial Questionnaire \[[@CR30]\] that assessed: emotional demands (3 items), demands on hiding emotions (2 items), sensory demands (5 items), and leadership (8 items). All questions were answered on a five-point scale. The mean score in each dimension was calculated for each individual and used as a continuous variable \[[@CR30]\]. Higher scores indicate higher demands and better leadership.

### Self-efficacy {#Sec9}

General self-efficacy was assessed with three items \[[@CR31]\]. The items were formulated as statements and read: "You can deal with most unexpected events", "You can solve most problems if you really want to" and "Irrespective of what is going on in your life, you feel that you can handle it". All items had five response categories: 1 = "never/ hardly ever", 2 = "seldom", 3 = "sometimes", 4 = "often", and 5 = "always". The mean score (range 1--5) was calculated for each individual and used as a continuous variable in the analysis. Higher scores indicated greater self-efficacy.

### Sociodemographic and life-style factors {#Sec10}

Information was collected about gender, age and marital status. Further, *o*ne study-specific item assessed *personal recovery* and read: "How much of your leisure time do you normally use for personal recovery?" The item was responded to on a 5-point scale: 1 = hardly any time at all; 2 = \< 1 h/day, 3 = 1 h/day; 4 = 2 h/day; 5 = 3 h/day and 6 = ≥4 h/day. Another study-specific item assessed *domestic work* and read: "How many hours a week, do you normally work at home doing cleaning, gardening, cooking, etc.?" The item was responded to on a 5-point scale: 1 = 0--2 h/week; 2 = 3--10 h/week; 3 = 11--20 h/week; 4 = 21--30 h/week and 5 = ≥ 31 h/week). Exercise was assessed by asking about the frequency of *physical exercise* (0 = never; 1 = occasionally; 2 = once a week; 3 = 2--4 times/week; 4 ≥ 5 times/week).

Interviews of the teachers {#Sec11}
--------------------------

The interviews of the subgroup of 81 teachers included four open questions: "Which favourable and unfavourable work conditions do you perceive?", "Which work tasks do you perceive as ergonomically stressful?" and "Do you have any suggestions of improvements of the work environment at your workplace?" The interview guide is given in Additional file [1](#MOESM1){ref-type="media"}. Each of the interviews lasted for about 10 minutes. The teachers answered the open questions and the interviewer registered their responses by taking field notes (and thus performed the first condensation of the answers). In the present study, the answers of the question "unfavourable working conditions" were selected and further analysed with a focus on answers associated with job demands.

Quantitative analyses {#Sec12}
---------------------

All statistical analyses of quantitative data were performed with the IBM SPSS software, version 24 (IBM Corp.). *P*-values ≤0.05 (two-tailed) were considered as statistically significant.

Analyses of differences between follow-up and baseline were made for the dimensions exhaustion, cynicism and professional efficacy, with the non-parametric Wilcoxon Signed Ranks Test.

The participants at baseline (*n* = 490) were stratified into low/high demands (dichotomized by the median value 2.9) and low/median/high self-efficacy (scores \< 3, 3 and \> 3).

Among the teachers who participated at both baseline and follow-up (*n* = 310), the Jonkheere-Terpstra test for trend was used to examine occupational, sociodemographic and life-style factors at baseline, across the four ordered levels of increased burnout at follow-up (Additional file [2](#MOESM2){ref-type="media"}: Table S1).

Odds ratios (ORs) and 95% confidence intervals (CIs) for the importance of burnout (level 0--3) at follow-up were first estimated in single-exposure ordinal regression models for all variables (occupational, sociodemographic and lifestyle factors and self-efficacy) at baseline. We are using the cumulative odds model with location parameters only, which estimates average odds ratios (ORs) of all possible dichotomizations of the ordinal response variable.

In the next step, ORs for levels of burnout at follow-up were estimated using multi-exposure ordinal regression, for variables with single-exposure *p*-values \< 0.3. In the multi-exposure ordinal regression models, the psychosocial dimensions job demands, job control and job support from job content questionnaire were chosen as explanatory factors prior to emotional demands, demands of hiding emotions and leadership from the Copenhagen Psychosocial Questionnaire. This decision was based on the risk for conceptual overlap and a substantial Spearman correlation coefficient (R^S^) with the dimensions in Job Content Questionnaire (job demands - emotional demands R^S^ 0.48; Job demands -- leadership R^S^ 0.47; leadership -- job support R^S^ 0.69). In the last step, by adjusting for the level of burnout at baseline we tried to quantify how much of the different explanatory factors for burnout at follow-up that were due to associations with burnout that were present already at baseline.

Using single- and multi-exposure ordinal regression with burnout at follow up (level 0--3) as dependent variable, we also analysed how changes between baseline and follow-up in occupational and life-style factors and self-efficacy (calculated for each individual by subtracting the baseline scores from the follow-up scores) were associated with (a) the level of burnout at follow-up, and (b) changes in the level of burnout between baseline and follow-up. The latter analysis was performed by adjusting the multi-exposure model for the level of burnout at baseline.

Qualitative analysis {#Sec13}
--------------------

Qualitative data from the interviews were analysed by content analysis \[[@CR32]\], and with simple frequency counts of the categories that emerged from the data. First, all the notes were transcribed into a word document, and read to get a sense of the whole. In the next step meaning units were extracted, condensed and labelled with a code. Next all codes were interpreted and compared for differences and similarities and two categories emerged.

Results {#Sec14}
=======

Basic characteristics for the participants at baseline are presented, stratified for the two variables that stood out in the previous cross-sectional analysis \[[@CR24]\], that is, self-efficacy and job demands, in Table [2](#Tab2){ref-type="table"}**.** Generally, while high job demands co-occurred with a number of other work-related dimensions, self-efficacy seemed to be more of a personal characteristic and less associated with other psychosocial dimensions. The continuous variables job demand and self-efficacy were weakly correlated (rho = 0.09, **not in table**).Table 2Occupational-, sociodemographic-, life-style factors and self-efficacy at baseline, among 490 teachers (356 females and 134 males), stratified into low/high demands, and low/median/high self-efficacyJob demandsSelf-efficacy*Characteristics at baselineScale*Low (*N* = 272)High (*N* = 214)Low (*N* = 101)Median (*N* = 214)High\
(*N* = 172)*Year of compulsory school* year 4--6; n (%)93 (34)57 (27)33 (33)76 (35.5)44 (26) year 7--9; n (%)179 (66)157 (73)68 (67)138 (64.5)128 (74) Seniority; mean (SD)*years*17 (12)17 (12)18 (12)17 (12)17 (12)Complaints on computer workstation arrangements; mean (SD)*1-5* ^*a*^2.8 (1.0)3.4 (1.1)3.2 (1.2)3.1 (1.0)3.0 (1.1) Job demands; mean (SD)*1-4* ^*a*^n.a.n.a.3.0 (0.4)2.9 (0.4)2.9 (0.4) Job control -- decision latitude; mean (SD)*1-4* ^*b*^3.1 (0.4)3.0 (0.5)3.0 (0.4)3.1 (0.4)3.1 (0.5)Job control - skill discretion; mean (SD)*1-4* ^*b*^3.4 (0.3)3.4 (0.3)3.3 (0.3)3.4 (0.3)3.4 (0.3)Job support from manager; mean (SD)*0-4* ^*b*^2.8 (0.5)2.4 (0.6)2.5 (0.6)2.6 (0.5)2.6 (0.7) Job support from collegues; mean (SD)*0-4* ^*b*^3.1 (0.4)3.0 (0.5)3.0 (0.5)3.1 (0.4)3.1 (0.4) Emotional demands; mean (SD)*0-4* ^*a*^2.5 (0.7)3.1 (0.6)2.9 (0.7)2.8 (0.7)2.7 (0.8) Demands of hiding emotions; mean (SD)*0-4* ^*a*^1.5 (0.8)1.9 (0.7)1.8 (0.8)1.7 (0.8)1.6 (0.8) Leadership; mean (SD)*0-4* ^*b*^2.3 (0.7)1.7 (0.80)1.9 (0.9)2.1 (0.8)2.1 (0.9) Self-efficacy; mean (SD)*1-5* ^*b*^4.1 (0.5)4.0 (0.5)n.a.n.a.n.a.*Gender* Men; n (%)85 (31)47 (22)24 (24)57 (27)51 (30) Women; n (%)187 (69)167 (78)76 (76)157 (73)121 (70)*Marital status* Married/cohabit; n (%)224 (85)179 (84)79 (80)187 (89)139 (83) Single; n (%)40 (15)33 (16)20 (20)24 (11)28 (17) Age; mean (SD)*years*48 (11)47 (11)48 (12)48 (11)47 (11) Personal relaxation time; mean (SD)*1-6* ^*b*^3.7 (1.3)3.3 (1.3)3.7 (1.4)3.5 (1.3)3.5 (1.3) Domestic work; mean (SD)*1-5* ^*a*^2.8 (0.9)2.9 (0.9)2.75 (1.1)2.9 (0.8)2.85 (0.9) Physical exercise; mean (SD)*0-4* ^*b*^2.8 (1.1)2.55 (1.1)2.8 (0.8)2.6 (1.1)2.7 (1.1)^a^ Higher scores indicate a more unfavourable situation^b^ Higher scores indicate a more favourable situation

Changes in burnout from baseline to follow up {#Sec15}
---------------------------------------------

The mean exhaustion score increased between baseline and follow-up (2.8 vs. 3.0, respectively; *p* = 0.05), while the mean cynicism and professional efficacy scores did not differ (1.6 vs. 1.7; *p* = 0.26 and 5.0 vs. 5.1; *p* = 0.12, respectively). The patterns of the original dimensions of MBI-GS (i.e. exhaustion, cynicism and professional efficacy) across the four levels of burnout are shown in Table [3](#Tab3){ref-type="table"}.Table 3MBI exhaustion, cynicism and professional efficacy in the total study sample at follow-up, stratified by the four levels of burnoutBurnout at follow-upMBI dimensions at follow-up; mean (SD)ScaleNAllLevel 0Level 1Level 2Level 3*N* = 310*N* = 143*N* = 119*N* = 38*N* = 10*Exhaustion*0--63103.0 (1.5)1.9 (0.9)3.7 (1.2)4.5 (0.8)5.0 (0.5)*Cynicism*0--63101.7 (1.3)1.1 (0.9)1.7 (0.9)3.5 (1.3)4.5 (0.7)*Professional efficacy*0--63105.1 (0.7)5.4 (0.5)4.9 (0.7)4.6 (0.8)3.8 (0.5)

The frequency of high burnout (level 2 and 3) were similar at baseline and follow-up (14% vs. 15%). However, about half of the teachers (48%) fluctuated between the different levels of burnout (Fig. [1](#Fig1){ref-type="fig"}**).** Increasing levels of burnout was found in 28% of the teachers, while 24% of the teachers reported decreased burnout and some of them were recovered at follow-up (level 0). About one third (31%) reported low burnout (level 0) at both occasions.Fig. 1Levels of burnout at baseline and at follow-up. Cross tabulation of the number of participants at baseline and follow-up, distributed across the four levels of burnout

Single-exposure models of risk factors for burnout at follow-up {#Sec16}
---------------------------------------------------------------

Description of all occupational, sociodemographic and life-style factors and self-efficacy at baseline, stratified by the four levels of burnout at follow-up, are given in Additional file [2](#MOESM2){ref-type="media"}: Table S1.

In single-exposure models, several factors at baseline was of importance for the level of burnout at follow-up (Table [4](#Tab4){ref-type="table"}). Burnout at baseline and the perceptions of high job demands, high emotional demands, high demands of hiding emotions and much complaints on the computer workstation arrangements were all significant explanatory factors for high burnout at follow-up. High support from manager, high self-efficacy and perceived good leadership at baseline explained lower levels of burnout. The same was true for much physical exercise and much time for personal relaxation. Year of compulsory school, decision latitude, skill discretion, support from colleagues, gender, age, seniority, marital status and the amount of household work were not of significant importance for burnout at follow-up.Table 4Single- and multi-exposure ordinal regression models in the total study sample of associations between occupational, sociodemographic- and life-style factors and self-efficacy *at baseline* and levels of burnout *at follow-up* (level 0 = reference)*,* estimated with Ordinal Regression, with p-values, odds ratios (OR) and 95% confidence intervals (CI). In the last step, the multi-exposure model was adjusted for burnout (level 0--3) at baselineBurnout at follow-up (level 0--3)*Scale*NSingle-exposure modelsMulti-exposure modelMulti-exposure model, adjusted*Characteristics at baseline*pOR (CI 95%)pOR (CI 95%)pOR (CI 95%)Year of compulsory school (year 7--9)3100.081.51 (0.96--2.38)0.521.18 (0.71--1.97)0.681.11 (0.66--1.86) Seniority; mean (SD)*years*3100.100.98 (0.97--1.00)0.240.99 (0.97--1.01)0.180.99 (0.97--1.01) Complaints on computer  workstation arrangements; mean (SD)*1--5*3060.011.28 (1.05--1.57)0.451.09 (0.87--1.36)0.421.10 (0.88--1.37) Job demands; mean (SD)*1--4*308\< 0.0013.08 (1.80--5.26)0.041.97 (1.02--3.8)0.2051.56 (0.78--3.11) Job control -- decision latitude; mean (SD)*1--4*3100.570.87 (0.55--1.39)-^a^-^a^Job control - Skill discretion; mean (SD)*1--4*3100.100.54 (0.27--1.11)0.690.85 (0.38--1.90)0.860.93 (0.41--2.09)Job support from manager; mean (SD)*1--4*310\< 0.0010.44 (0.29--0.67)0.110.65 (0.39--1.10)0.150.68 (0.40--1.14) Job support from collegues; mean (SD)*1--4*3080.120.67 (0.41--1.11)0.390.78 (0.45--1.38)0.450.80 (0.45--1.41)Emotional demands; mean (SD)*0--4*310\< 0.0011.79 (1.30--2.46)-^b^-^b^ Demands of hiding emotions; mean (SD)*0--4*3100.0071.47 (1.11--1.95)-^b^-^b^ Leadership; mean (SD)*0--4*310\< 0.0010.59 (0.45--0.77)-^b^-^b^ Self- efficacy; mean (SD)*1--5*309\< 0.0010.38 (0.24--0.60)\< 0.0010.42 (0.26--0.68)0.020.53 (0.31--0.90)Gender (women)3100.690.91 (0.56--1.46)-^a^-^a^Marital status (single)3060.860.95 (0.50--1.80)-^a^-^a^ Age, mean (SD)*years*3100.330.99 (0.97--1.01)-^a^-^a^ Personal relaxation time; mean (SD)*1--6*3040.0010.72 (0.60--0.87)0.120.86 (0.71--1.04)0.160.87 (0.72--1.06) Household work; mean (SD)*1--5*3060.421.11 (0.86--1.43)-^a^-^a^ Physical exercise; mean (SD)*0--4*3070.0010.72 (0.60--0.87)0.120.85 (0.69--1.04)0.120.85 (0.69--1.04)Burnout at baseline*overall*310\< 0.0010.17*Level 0*16511*Level 1*1022.06 (1.28--3.31)1.56 (0.91--2.65)*Level 2*303.67 (1.80--7.57)2.02 (0.90--4.55)*Level 3*139.68 (3.25--28.8)3.05 (0.80--11.5)^a^ Not included in the multi-exposure model, due to a p-value ≥0.3 in the single-exposure model^b^ Not included in the multi-exposure model, due to a high collinearity with the dimensions job demands and/or job support

Multi-exposure models for burnout at follow-up {#Sec17}
----------------------------------------------

The results indicated that low self-efficacy \[OR 0.42; CI 0.26--0.68\] and high job demands \[OR 1.97; CI 1.02--3.8\] at baseline were the strongest explanatory factors of high burnout at follow-up (Table [4](#Tab4){ref-type="table"}). An OR = 1.97 associated with job demands means that the odds of scoring high rather than low on the burnout scale during follow up is 1.97 higher on average among teachers with one unit higher job demand at baseline (e.g. 3 rather than 2). Note that the OR is an average estimate across all possible dichotomizations (high vs. low) of the ordinal burnout scale.

When the model was adjusted for the level of burnout at baseline, low self-efficacy remained as the variable with most importance (Table [4](#Tab4){ref-type="table"}). The impact of burnout at baseline decreased, and the confounding was mostly due to self-efficacy and only to a minor extent due to job demands (not in tables).

Changes in occupational, sociodemographic and life-styles factor and self-efficacy in relation to burn-out at follow up {#Sec18}
-----------------------------------------------------------------------------------------------------------------------

For the total study sample, there were only minor numerical differences in mean values between the occupational, sociodemographic and life-styles factor and self-efficacy at baseline and follow-up (Table [5](#Tab5){ref-type="table"}). However, as shown by the standard deviations, there were large individual variations for all the investigated factors. In the single-exposure models increased job demand, decreased decision latitude and increased emotional demands were associated with a high level of burnout at follow-up.Table 5Changes between baseline and follow-up in occupational, sociodemographic^a^- and life-style factors and self-efficacy in the total study sample (for each individual calculated as follow-up -- baseline); mean values and standard deviation (SD). Single- and multi-exposure models between the changes in the potential risk factors and burnout *at follow-up* (levels 0--3), estimated with Ordinal Regression, with *p*-values, odds ratios (OR) and 95% confidence intervals (CI). In the last step, the multi-factor model was adjusted for burnout (level 0--3) at baseline, thereby estimating change versus change associationsBurnout at follow-up (levels 0--3)*Scale*NFollow-up - baselineSingle-exposure modelsMulti-exposure modelMulti-exposure model, adjusted*Factors at baseline*Mean (SD)pOR (CI 95%)pOR (CI 95%)pOR (CI 95%)Complaints on computer  workstation arrangements; mean (SD)*1--5*3060.0 (1.2)^b^0.401.08 (0.90--1.31-^d^-^d^ Job demands; mean (SD)*1--4*3080.0 (0.4)^b^\< 0.012.15 (1.21--3.81)0.022.09 (1.12--3.92)\< 0.0013.41 (1.73--6.69) Job control -- decision latitude; mean (SD)*1--4*3100.0 (0.5)^c^\< 0.010.53 (0.34--0.83)0.010.48 (0.29--0.81)0.010.51 (0.30--0.87)Job control - Skill discretion; mean (SD)*1--4*3100.0 (0.3)^c^0.060.49 (0.23--1.03)0.170.56 (0.24--1.28)0.100.49 (0.21--1.15)Job support from manager; mean (SD)*1--4*3100.0 (0.5)^c^0.200.77 (0.52--1.15)0.541.15 (0.73--1.81)0.851.04 (0.66--1.66)Job support from collegues; mean (SD)*1--4*3080.0 (0.4)^c^0.260.74 (0.44--1.25)0.340.75 (0.42--1.35)0.220.69 (0.38--1.26)Emotional demands; mean (SD) ^d^*0--4*310−0.1 (0.6)^b^0.041.42 (1.01--2.0)- ^e^- ^e^ Demands of hiding emotions; mean (SD) ^d^*0--4*3100.0 (0.8)^b^0.071.29 (0.98--1.71)- ^e^- ^e^ Leadership; mean (SD) ^d^*0--4*3100.0 (0.8)^c^0.480.91 (0.69--1.19)- ^e^- ^e^ Self- efficacy; mean (SD)*1--5*3090.0 (0.5)^c^0.060.62 (0.38--1.01)0.260.73 (0.42--1.26)0.050.57 (0.32--1.01) Personal relaxation time; mean (SD)*1--6*3040.0 (1.2)^c^0.860.98 (0.83--1.17)- ^d^-^d^ Household work; mean (SD)*1--5*306−0.1 (0.9)^b^0.061.27 (0.99--1.63)0.231.18 (0.90--1.53)0.111.25 (0.95--1.65) Physical exercise; mean (SD)*0--4*3070.0 (1.1)^c^0.401.08 (0.90--1.31)- ^d^-^d^Burnout at baseline*overall*310\< 0.001*Level 0*1651*Level 1*1022.65 (1.55--4.53)*Level 2*308.79 (3.73--20.7)*Level 3*1323.0 (6.53--80.7)^a^Age, seniority, changes in year of compulsory school (only 7 participants) and changes in marital status (11 participants) were not included in the analysis^b^Positive values means worse conditions at follow up^c^Positive values means better conditions at follow-up^d^Not included in the multi-exposure model, due to a p-value ≥0.3 in the single-factor models^e^Not included in the multi-exposure model, due to a high collinearity with the dimensions job demands and/or job support

When adjusting for the level of burnout at baseline, i.e. in analysis how *changes* in occupational, sociodemographic and life-styles factors and self-efficacy between baseline and follow-up were associated with *changes* in burnout (Table [5](#Tab5){ref-type="table"}), a statistically significant co-variation was found for job demands and decision latitude: Increased job demands was associated with an increased level of burnout \[OR 3.41; CI 1.73--6.69\], whereas increased decision latitude was associated with a decreased level of burnout \[OR 0.51; CI 0.30--0.87\]. Further, the level of burnout at baseline was of importance.

Interview of the teachers {#Sec19}
-------------------------

In the content analysis of the individual interviews of a subgroup of the teachers (*n* = 81) two major categories of demands emerged: Too high workload and a sense of inadequacy.

### Too high workload {#Sec20}

Approximately half of the group of the interviewed teachers (*n* = 42), stated that an increase of administrative work tasks contributed to the high workload. Thus, the high workload was not attributed to the teaching itself but rather to the continuous increase of new demands that was added without removing other work tasks. This may be exemplified by the following field-note that quotes one teacher:"\"It is much too much that is laid on us. It is outrageous that they put on work tasks without telling what should be removed. Many say they will not be able to continue working.\" (Teacher in school-year 4-6)."

Many teachers stated that the conditions and the increasing amount of administration had a negative impact on the planning of lessons. For example, the teachers reported that they had to deal with new technological systems, new requirements for long term educational planning to align the teaching with the goals, new requirements for grading and assessment of students' results and extensive individual development plans for each student. Other teachers emphasized a general lack of resources, resulting in too large student groups. Another source of demands put forward by the teachers concerned how teacher absenteeism was dealt with. With respect to this, some teachers explained that there were no substitutes and thus the teachers must fill in for each other. This was perceived to cause unplanned changes in the schedule, a higher work load and limited possibilities to take a break during the working day.

### Sense of inadequacy {#Sec21}

Circa 40% of the teachers (*n* = 31) in the interviews expressed a sense of inadequacy. According to the teachers, the sense of inadequacy was due to too many work tasks and time pressure combined with a feeling of not being able to do a good job and achieve their pedagogical goals. Many teachers perceived that they did not have time enough to prepare the teaching activities, to interact with the pupils or to meet the needs of pupils with special needs. Altogether, this sense of inadequacy was perceived to lead to frustration, stress and being forced to prioritize different students. This may be exemplified by the following field-note that quotes one teacher:""Being insufficient is frustrating. You have to choose which students you can devote yourself to" (Teacher in school-year 7--9)"

Discussion {#Sec22}
==========

Principal findings {#Sec23}
------------------

In the single-exposure models, several of the studied factors at baseline, including the level of burnout, were of importance for the level of burnout at follow-up. In the multi-exposure model, among the occupational and personal factors, low self-efficacy and high job demands were the strongest explanatory variables. These two factors were weakly correlated; and thus appear to be independently of importance for burnout.

Changes in job demands and decision latitude scores between baseline and follow-up were associated with changes in the levels of burnout between baseline and follow-up. Increases in job demand scores was associated with an increase in burnout whereas an increase in decision latitude scores was associated with a decrease in burnout.

The content analysis of the individual interview responses, which were provided from a subgroup of the participants, identified that work demands could be classified into two major, but partly intertwined, categories: Too high workload and a sense of inadequacy. A majority of the teachers perceived that an increasing amount of administrative tasks contributed to an increased workload and had a negative impact on the available time for planning of lessons. Many teachers experienced that time pressure combined with a feeling of not being able to do a good job lead to a sense of inadequacy.

Regarding the underlying dimensions of the burnout measure, the mean values in the dimension exhaustion increased between baseline and follow-up, while the mean values in cynicism and professional efficacy did not differ significantly. The frequency of high burnout (level 2 + 3) was similar at baseline and at follow-up (14% vs. 15%, respectively). However, we observed a large fluctuation on the individual level. About one fourth of the teachers reported an increased level of burnout at follow-up, while another fourth reported a reduced level.

Additionally, among the drop-outs from our study, burnout at baseline was associated with being off duty/changing work at follow up. This may be an indicator of that teachers with high burnout were more likely than those with lower levels of burnout, to change job or find other alternatives in order to avoid unfavourable working conditions.

Strengths and weaknesses of the study {#Sec24}
-------------------------------------

There are several strengths but also several limitations in this study that warrant attention before we reach to the conclusions. To begin with, a strength is the longitudinal study design and that we used a common measure of burnout (i.e., MBI-GS) as well as common and tested indicators for occupational, sociodemographic and life-style factors and self-efficacy. Another advantage is the use of the burnout-measure both in the standard way (i.e. calculating a mean score in the three dimensions exhaustion, cynicism and professional efficacy), and as a combined measure of the three dimension on an individual level. Since the original three dimensions were incrementally more unfavorable reported through the increasing levels of burnout, we considered the combined measure as a relevant outcome in the analysis, and a major strength of the study. Further, that we approached teachers in 50 schools across seven municipalities in the south of Sweden is also a strength of the study in that it increases the ecological validity of the study. Likewise, the individual interviews also contributes to the ecological validity of the study in that they provide additional details and insights behind the specific factors the teachers perceive as demanding.

In any event, and despite the longitudinal design, an important limitation of the study is that we only had two assessment rounds with a quite long time separation (i.e. on average 30 months). Observably, the study design is insensitive to finding, or tracking, potential changes and fluctuations that may occur between the two measurements. Further, the different scales and directions of the variables may to some extent make the interpretation of the explanatory variables (risk factors and protective factors) more difficult. Other limitations were that all data were self-reported, and that there was some statistical uncertainty with wide confidence intervals in the outcome measures.

There was only a minor difference in the frequencies of high burnout at baseline between the participants at follow-up and the total group of drop-outs. Thus, we do not believe that this overall selection of participation at follow-up have influenced the results to any major extent. However, a careful analysis in relation the various causes for non-participation suggest that a higher frequency of both the most affected and the healthiest teachers left the study, whereas the teachers with medium burnout levels at baseline remained at follow-up. For example, high burnout at baseline was more common among the group of drop-outs (*n* = 24) who were off duty/changed work, compared to those who participated at follow-up (37% vs. 14%). In contrast, among the teachers that were retired at follow-up (*n* = 43) only 4% reported high burnout at baseline. This selection may have influenced the results, but most likely towards less obvious patterns.

As shown when baseline data was stratified with respect to self-efficacy and job demands, which were the factors most strongly associated with burnout in the previously reported cross-sectional analysis \[[@CR24]\], both low self-efficacy and high job demands co-occurred with a number of other factors. Thus, there is a risk of conceptual overlap between certain variables. Most pronounced, the three demand indicators (i.e. job demands, emotional demands and demands on hiding emotions) were correlated to an extent that only job demands were entered in the multivariate statistical analyses. The risk of potential confounding suggest that appropriate caution is warranted when interpreting the results.

The aim of the interviews was to complement the quantitative analysis with additional information, from many individuals, about their perception of the work environment. However, the interviews lasted for about ten minutes and cannot be considered as any in-depth interviews. Further, we did not conduct any recordings, but the interviewer took field notes. Thus, there is a need of a cautious interpretation of the results. Still, we had a large number of responders and the results gave a picture of underlying factors associated with the high job demands that many teachers experience. Large fractions of the teachers gave similar responses which made it possible to distinguish patterns and receive details of the exposure that was not captured by the questionnaire. Such information is valuable for guidance in preventive actions.

Analytical considerations {#Sec25}
-------------------------

In analyses of longitudinal studies, aiming to identify causal relationships, the most common method is to select only the participants who were healthy at baseline and study the exposures in baseline in relation to the onset of disease at follow up. However, such selection not only decreases statistical power but is also inappropriate if the aim is to study fluctuating health conditions where the investigated factors may not only influence the onset but also recovery from the conditions.

In contrast to traditional analyses of to which extent the exposure at baseline is of importance for the health status at follow-up, the conclusions regarding causal relationships from analyses of changes in exposure versus changes in outcome are weaker (the changes are measured simultaneously and by the study participants themselves). Still, in the light of the fluctuation among the teachers between the levels of burnout, the analyses give some interesting information of the factors associated with a changing work situation (in this case job demands and decision latitude) and changes in the teachers' wellbeing.

The results in relation to previous studies {#Sec26}
-------------------------------------------

The personal resources in terms of general self-efficacy turned out to be the strongest explanatory factor for burnout at follow-up, also after adjustment of the levels of burnout at baseline. Similar results have been reported earlier: Shoji et al. \[[@CR33]\] found associations between job burnout and self-efficacy in a meta-analysis of studies in different occupations, Dicke et al. \[[@CR15]\] detected direct effects of self-efficacy on emotional exhaustion in a longitudinal study among teachers, and Lauermann and König \[[@CR34]\] found negative correlations between high self-efficacy and burnout (all three underlying dimensions in our burnout measure). Also, in the latter study \[[@CR34]\] a specific teacher self-efficacy was identified, which was strongly associated with burnout. According to Schwarzer and Hallum \[[@CR35]\] teacher self-efficacy is a personal resource that may protect from the experience of job strain and thus make an escalation of burnout less likely.

Although not a static concept, general self-efficacy is sometimes regarded as an inherent, or long lasting, quality that may differ among individuals. On the group level there were only minor differences in self efficacy between baseline and follow-up. However, on the individual level there was a substantial variation -- in both directions - between baseline and follow-up. This probably reflects, as originally theorized by Bandura \[[@CR36]\], that self-efficacy is dependent on the interplay between external and internal factors. Still, the perceived changes in general self-efficacy scores seem to be less important for determining changes in levels of burnout, compared to variations in job demands and decision latitude scores. To what extent this reflects that people in general are more likely to attribute changes as due to external conditions as opposed to attributing changes to alterations in one's own personality or self-image is not known. One may suspect that individuals with low self-efficacy perceive higher job demands compared to those with a high self-efficacy. However, the correlation between the continuous variables job demand and self-efficacy was rather weak.

Perceived high job demands at baseline was of importance for burnout at follow up. However, in the last step when adjusting the multi-exposure model for the level of burnout at baseline, job demands was no longer a significant explanatory factor. This may be explained by the fact that there was a strong association between job demands and burnout already at baseline \[[@CR24]\], and that there was no further increase of the association at follow up.

Our finding that high job demands was of importance for burnout is in line with several other studies (e.g. Aronsson et al. \[[@CR8]\]). Further, increased job demands scores between baseline and follow-up was associated with an increased level of burnout. However, it was somewhat unexpected that we neither found an association between a low decision latitude and burnout in the cross-sectional study at baseline \[[@CR24]\], and nor as a explanatory factor in the present follow-up study. Compared to other occupational groups such as nurses and sonographers \[[@CR25]\], most of the teachers generally perceived rather high job control, and thus job control may not be the most crucial risk factor for burnout among them. However, in the analysis of *changes* in decision latitude versus burnout at follow-up, a decrease of decision latitude was associated with an increased level of burnout. More extensive explanations to these observations may be found in the interview-responses: many teachers perceive a continuous increase of new demands and work tasks, which may result in increased time pressure, reduced influence and less freedom to determine how the work is to be performed. Further, the teachers' perception of not being able to do a good job and achieve their own pedagogical goals may contribute to increased burnout.

Fortunately, a major fraction of those with high burnout at baseline reported a better health at follow-up. The fluctuation between the levels of burnout indicate that for most of the teachers the level of burnout is not a static condition. Only one third of the teachers were without any burnout signs (level 0) at both baseline and follow-up and only 5% reported high burnout at both occasions. The remaining part of the study sample reported either a better or a worse level of burnout at follow up. However, in spite of the fluctuation in burnout on the individual level, at group level the burnout-status at baseline was of importance for the level of burnout at follow-up.

Beyond the observed associations with changes in job demands and decision latitude there may be other possible explanations to the changes of the teachers' burnout, at both work and in private life, which were not captured in our study. For example, a previous study showed that imbalance between work and private life, i.e. too much work and too little free time for recovery and pleasure, predicted stress-related disorders \[[@CR37]\].

Possible implications {#Sec27}
---------------------

Our finding of a low self-efficacy as an explanatory factor for burnout indicate that actions that strengthen both individuals and the team/collective (collective efficacy \[[@CR38], [@CR39]\]), may have beneficial effects for the teacher's well-being. However, to influence an inherent quality such as self-efficacy by organisational changes or political decisions is difficult. Further, the perceived changes in general self-efficacy scores seem to be less important for determining changes in levels of burnout, compared to variations in job demands and decision latitude scores.

There should be greater opportunities of preventing actions aiming to reduce the job demands. A contributing factor to the high job demands that teachers experience may be uncertainties in responsibilities and capacity/power. Thus, there is a need of clearer goals, both at national and local level, and a distribution of responsibilities that are in line with the goals. Support from school leaders in prioritizing between tasks and in assessing when a job is done well enough, may be other measures that reduce the workload. Further, the amount of different work tasks should be reduced, e g by increased, or better use of resources together with support from administrative staff.

A decrease in decision latitude may be a consequence of the high demands: failure to handle all work tasks due to high pressure may lead to a reduced opportunity to influence how work should be done, which in turn might lead to loss of control. Thus, measures to reduce the job demands may also have an impact on the perception of control.

Conclusions {#Sec28}
===========

Many occupational, sociodemographic and life-styles factors and self-efficacy, as well as and the level of burnout at baseline, were of statistically significant importance for subsequent burnout two to three years later. Among the occupational and personal factors, job demands and self-efficacy were the strongest explanatory variables when all factors were analysed simultaneously. Noticeably, these two main explanatory variables were only weakly correlated with each other. That many teachers shifted level of burnout during the observation period underlines to some extent that burnout may have a cyclic pattern. Yet, the shifts in burnout were associated with changes in demands (increased) and control (decreased), but was not as much associated with changes in self-efficacy or with any other of the studied factors. Results from the qualitative analysis suggest that the teachers face a complex configuration of demands. Taken together, our findings suggest that a substantial proportion of the teachers have a problematic symptomatology that needs to be dealt with, via actions on individual, organizational and a societal levels.
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